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(54) Ink ribbon cartridge retention device for a recording apparatus 


(57) The invention provides a recording apparatus 
capable of preventing deterioration of printing quality 
likely to be caused by ink ribbon creases. The recording 
apparatus uses a replaceable ink ribbon cartridge (1) 
which has an ink ribbon (2) wound on a take-up spindle 
(4,6) and a feed spindle (3,5). A take-up spindle support 
section (128) rotatably supports the take-up spindle 
when the ink ribbon cartridge is mounted in a specific 


position. The recording apparatus is further provided 
with a displaceable retaining member (133) displacea- 
ble between a first position, for holding the take-up spin- 
dle between the take-up spindle support section and the 
retaining member to restrict the displacement of the 
take-up spindle, and a second position, for permitting 
movement of the take-up spindle into the take-up spin- 
dle support section. 


Fig.16 
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Description 

BACKGROUND OF THE INVENTION 

1 . Field of Invention 

The invention relates to a recording apparatus for 
printing by the use of an ink ribbon cartridge mounted 
with a replaceable wide ink ribbon. 

2. Description of Related Art 

When a thermal printer is used to print on ordinary 
paper, generally a ribbon cartridge is used because of 
easy handling. When the thermal printer is a line printer, 
it is necessary to use a wide ink ribbon. 

The wide ink ribbon, when used, is likely to crease. 
A crease in the ink ribbon adversely affects printing qual- 
ity, and therefore it is desirable to prevent crease occur- 
rence. To ensure this, it becomes necessary to provide 
a proper amount of tension to the ink ribbon between 
the press roller for pressing the recording paper and the 
ink ribbon to the recording surface of the print head and 
the take-up spindle of the ink ribbon. In earlier embodi- 
ments during development if such a tension was ap- 
plied, however, the take-up spindle rose, resulting in a 
creased ink ribbon. 

That is, the take-up spindle of the ink ribbon was 
provided on the ribbon cartridge side, and was support- 
ed by the take-up spindle support section on the casing 
body side when the ink ribbon cartridge was mounted 
in a specific position in the casing body. In this case, 
however, it was necessary to allow the take-up spindle 
to advance into the take-up spindle support section on 
the casing body side. Such a structure can not preclude 
the rise of the take-up spindle. The rise of the take-up 
spindle, even if as little as about 0.2 mm, resulted in se- 
rious damage to the printing quality, particularly when 
the take-up spindle is made of paper and a synthetic 
resin to reduce manufacturing costs, the take-up spin- 
dle, being light in weight, presents a serious problem. 

However, in this earlier laboratory prototype record- 
ing apparatus, no special measures were adopted to 
prevent the rise of the take-up spindle and a sufficient 
tension to restrain the rise of the take-up spindle was 
applied to the ink ribbon. The structure can not fully re- 
strain the occurrence of ink ribbon crease, resulting in 
a deteriorated printing quality. 

SUMMARY OF THE INVENTION 

In view of the above-described problem, it is an ob- 
ject of the invention to provide a recording apparatus 
capable of restraining creasing of the ink ribbon in order 
to prevent a deterioration in printing quality. 

To accomplish the object stated above, the record- 
ing apparatus comprises a replaceable ink ribbon car- 
tridge which has an ink ribbon wound on a take-up spin- 


dle and a feed spindle, and a take-up spindle support 
section for rotatably supporting the take-up spindle 
when the ink ribbon cartridge is mounted in a specific 
position. The recording apparatus is provided with a dis- 
placeable retaining member between a first position for 
holding the take-up spindle between the take-up spindle 
support section and the retaining member to restrict the 
displacement of the take-up spindle and a second posi- 
tion for permitting advance of the take-up spindle to the 
take-up spindle support section. 

According to the recording apparatus, as there is 
provided a displaceable retaining member between a 
first position for holding the take-up spindle between the 
take-up spindle support section and the retaining mem- 
ber to restrict the displacement of the take-up spindle 
and a second position for permitting advance of the 
take-up spindle to the take-up spindle support section, 
the take-up spindle will not rise if a sufficient tension is 
applied to prevent occurrence of creases in the ink rib- 
bon, and consequently it is possible to effectively pre- 
vent the deterioration of printing quality likely to be 
caused by the creasing of the ink ribbon. 

In the recording apparatus of the invention the take- 
up spindle has a gear formed on one end in the direction 
of the spindle axis; and the retaining member, when in 
the first position, restricts the displacement of the other 
end section in the direction of the axis of the take-up 
spindle. 

The recording apparatus has the following advan- 
tage in that the rise of the take-up spindle can be effec- 
tively restricted simply by providing a retaining member 
for restraining the displacement of the other end in the 
axial direction of the take-up spindle. That is, because 
the take-up spindle can be prevented to some extent 
from rising at one end in the axial direction by gear en- 
gagement for transmitting the rotation to the take-up 
spindle, restricting the displacement of the other end in 
the axial direction suffices. 

Furthermore, where the take-up spindle comprises 
a spool wound with the ink ribbon and two spindles 
which fit in both ends of the spool; the gear is formed on 
one of the two spindles; and the retaining member re- 
stricts the displacement of the other spindle of the two 
spindles when in the first position. 

Such a recording apparatus has an advantage in 
that the take-up spindle is produced by fitting a spindle 
in either end of the spool, and the spindle is removed 
from the spool when a used ink ribbon is replaced, mak- 
ing it unnecessary to replace the spindle. The recording 
apparatus, therefore, is economical. 

In the recording apparatus of the invention, where 
a casing for housing the ink ribbon cartridge has a cas- 
ing body in which the ink ribbon cartridge is mounted, 
and a cover which is openably mounted to the casing 
body and permits advance of the ink ribbon cartridge 
into the casing body when the cover is in an opened po- 
sition; the retaining member is attached on a lock lever 
for locking the cover to the casing body when the cover 
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is in a closed position. 

Such a recording apparatus has the advantage that, 
because the retaining member is attached on the lock 
lever, it is unnecessary to particularly set a support 
mechanism for supporting the retaining member and a 5 
positioning mechanism for positioning the support 
mechanism, thus effectively restraining a rise in manu- 
facturing costs and an increase in size. That is, the lock 
lever is preset accurately to reliably lock the cover, and 
therefore the positional accuracy of the retaining mem- io 
ber can be obtained by accurately attaching the retain- 
ing member to the lock lever. 

Furthermore, the recording apparatus of the inven- 
tion may have the lock lever rotatably attached to the 
cover and an opposite surface of the retaining member, * 5 
in relation to the take-up spindle, that intersects at right 
angles a line segment connecting the center of rotation 
of the lock lever with the center of rotation of the take- 
up spindle. 

In such a recording apparatus, the lock lever is at- 20 
tached to the cover. Therefore when the cover is open 
during the replacement of the ink ribbon cartridge, the 
retaining member is positioned apart from the take-up 
spindle. The retaining member, therefore, will not disturb 
the replacement of the ribbon cartridge. Moreover, since 2s 
an opposite surface of the retaining member in relation 
to the take-up spindle intersects at right angles a line 
segment connecting the center of rotation of the lock le- 
ver with the center of rotation of the take-up spindle, the 
lock lever can be effectively restrained from turning in 30 
the unlocking direction with the ink ribbon tension to 
raise the take-up spindle. 

That is : the ink ribbon tension which raises the take- 
up spindle prevents the lock lever from turning in the 
unlocking direction; and therefore, if a spring force act- 35 
ing on the lock lever in the locking direction is increased, 
the force for locking and unlocking the lock lever when 
the cover is opened and closed becomes unnecessarily 
too great to handle. However, if the opposite surface of 
the retaining member in relation to the take-up spindle 40 
intersects at right angles a line segment connecting the 
center of rotation of the lock lever with the center of ro- 
tation of the take-up spindle, the force that the lock lever 
receives via the retaining member from the ink ribbon 
by the tension of which the take-up spindle is raised acts 
from the center of rotation of the take-up spindle towards 
the center of rotation of the lock lever. It, therefore, is 
unnecessary to increase the spring force to be exerted 
to the lock lever towards locking. Therefore, the force 
required to lock and unlock the lock lever when opening so 
and closing the cover will not become unnecessarily 
great. 

The recording apparatus of the invention, as here- 
tofore explained, is provided with a retaining member 
which is displaceable between a first position for holding ss 
between the take-up spindle support section and the re- 
taining member to restrict the displacement of the take- 
up spindle and a second position for permitting advance 


of the take-up spindle to the take-up spindle support 
section. The take-up spindle, therefore, will not rise if a 
tension enough to prevent occurrence of ink ribbon 
crease is applied, and consequently the deterioration of 
printing quality by the occurrence of ink ribbon creases 
is effectively prevented. 

In addition, the rise of the take-up spindle is effec- 
tively restricted simply by providing a retaining member 
for restraining the displacement of the other end in the 
axial direction of the take-up spindle. That is, because 
the take-up spindle is prevented to some extent from 
rising at one end in the axial direction by gear engage- 
ment for transmitting the rotation to the take-up spindle, 
restricting the displacement of the other end in the axial 
direction suffices. 

Furthermore, as the take-up spindle is made by fit- 
ting a spindle in either end of the spool, the spindle is 
removed from the spool when a used ink ribbon is re- 
placed, and therefore it is unnecessary to replace the 
spindle. Thus, the recording apparatus is economical. 

Also, because the retaining member is attached on 
the lock lever, it is unnecessary to particularly set a sup- 
port mechanism for supporting the retaining member 
and a positioning mechanism for positioning the support 
mechanism, thus effectively restraining manufacturing 
costs and an increase in size. That is, the lock lever is 
preset accurately to reliably lock the cover, and there- 
fore the positional accuracy of the retaining member can 
be obtained by accurately attaching the retaining mem- 
ber to the lock lever. 

Further, the lock lever is attached to the cover. 
Therefore when the cover is open during the replace- 
ment of the ink ribbon cartridge, the retaining member 
is positioned apart from the take-up spindle. The retain- 
ing member, therefore, will not disturb the replacement 
of the ribbon cartridge. Moreover, because an opposite 
surface of the retaining member in relation to the take- 
up spindle intersects at right angles a line segment con- 
necting the center of rotation of the lock lever with the 
center of rotation of the take-up spindle, the lock lever 
can be effectively restrained from turning in the unlock- 
ing direction with the ink ribbon tension which raises the 
take-up spindle. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Preferred embodiments of the invention will be de- 
scribed in detail with reference to the following figures, 
wherein: 

Fig. 1 is a plan view of an ink ribbon cartridge used 
in a recording apparatus of the invention; 
Fig. 2 is an end view of the ink ribbon cartridge 
shown in Fig. 1; 

Fig. 3 is a bottom view of the ink ribbon cartridge 
shown in Fig. 1 in an opened state; 
Fig. 4 is a bottom view of an ink ribbon mounted in 
the ink ribbon cartridge shown in Fig. 1 ; 
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Fig. 5 is an end view of a spool mounted in the ink 

ribbon cartridge shown in Fig. 1; 

Fig. 6 is an end view of another spool mounted in 

the ink ribbon cartridge shown in Fig. 1 ; 

Fig. 7 is a side view of a spindle mounted in the ink s 

ribbon cartridge shown in Fig. 1; 

Fig. 8 is an end view of the spindle shown in Fig. 7; 

Fig. 9 is a side view of another spindle mounted in 

the ink ribbon cartridge shown in Fig. 1 ; 

Fig. 1 0 is an end view of the spindle shown in Fig. 9; 10 

Fig. 1 1 is a side view of another spindle mounted in 

the ink ribbon cartridge shown in Fig. 1 ; 

Fig. 12 is an end view of the spindle shown in Fig. 

11; 

Fig. 13 is a bottom view of a cover in an opened *s 
state mounted in the ink ribbon cartridge shown in 
Fig. i; 

Fig. 14 is a perspective view of the outside appear- 
ance of a facsimile machine provided with a record- 
ing apparatus of the invention; 20 
Fig. 1 5 is a schematic sectional view of the facsimile 
machine shown in Fig. 14; 

Fig. 1 6 is a side view of a frame of the facsimile ma- 
chine shown in Fig. 14; and 

Fig. 17 is an enlarged side view of a major portion 25 
of the frame of the facsimile machine shown in Fig. 
14. 

DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENTS 30 

Hereinafter preferred embodiments of a recording 
apparatus according to the invention will be particularly 
explained with reference to the accompanying draw- 
ings. 55 

First, an ink ribbon cartridge to be used in the re- 
cording apparatus of the invention will be explained. Fig. 
1 is a plan view of the ink ribbon cartridge according to 
the invention; Fig. 2 is an end view; and Fig. 3 is a bottom 
view thereof. In Fig. 3, the cover is in an opened state. 40 
The ink ribbon cartridge 1 is made up of an ink ribbon 
2, four spindles 3 to 6, and a cover 7, 

The ink ribbon 2, as shown in Fig. 4, comprises a 
pair of paper spools 21 and 22, and a band-like sheet 
23 wound on the spools 21 and 22. The spool 21 and 45 
the spool 22 are of the same shape and size and are 
cylindrical in shape. The sheet 23 has a ink layer 23A 
formed on the entire surface of one side of, for instance, 
a resin film. With the sheet 23 inserted between the re- 
cording surface of a thermal print head of a thermal print- 5° 
er which is a line printer and the recording paper, the 
current is supplied to the heating element of the thermal 
print head in accordance with an image data, thereby 
forming an image line after line on the recording paper. 
At this time, the recording paper opposes the ink layer ss 
23A side. On one end face 21 A of the spool 21, as 
shown in Fig. 5, slots 24, 25 of specific depth are formed 
in a radial direction. The slots 24, 25 are arranged at an 


interval of 1 80 degrees around the center of the axis of 
the spool 21 . There are also formed slots similar to the 
slots 24, 25 in the other end face 21 B of the spool 21 
and in one end face 22A of the spool 22. In the other 
end face 22b of the spool 22, as shown in Fig. 6, slots 
26, 27 of specific depth are formed in the radial direction. 
These slots 26, 27 are arranged at an interval of 150 
degrees around the center of the axis of the spool 22. 

The spindle 3 is unitarily molded of, lor instance, a 
resin, and, as shown in Figs. 7 and 8, consists of a small- 
diameter portion 31 , a disk-shaped section 32, a gear 
section 33, a disk-shaped collar section 34, and a spin- 
dle portion 35, which are arranged in order of mention 
from one end side to the other end side. The disk- 
shaped section 32 has a larger diameter than the small- 
diameter portion 31 and the spindle portion 35; the gear 
section 33 has a larger diameter than the disk-shaped 
section 32; and the collar section 34 has a larger diam- 
eter than the gear section 33. On the outer peripheral 
surface of one end of the spindle portion 35 are provided 
projections 36, 37, which are arranged 180 degrees 
apart from each other around the center of the axis of 
the spindle portion 35. The projections 36, 37 fit in the 
slots 24, 25 in one end face 21 A of the spool 21 when 
the spindle portion 35 of the spindle 3 is fitted in one end 
of the spool 21 . in the other end of the spindle portion 
35 are formed slots 38, 39 (Fig. 8). The spindle 4 is also 
of the same structure, and the spindle 3 and the spindle 

4 are of the same shape and size. 

The spindle 5 is unitarily molded of, for instance, a 
resin and, as shown in Figs. 9 and 10, comprises a 
small-diameter portion 51, a disk-shaped section 52, a 
disk-shaped collar section 53, and spindle portion 54, 
which are arranged in order as mentioned from one end 
side to the other end side. The disk-shaped section 52 
is larger in diameter than the small-diameter portion 51 
and the spindle portion 54, and the collar section 53 are 
larger in diameter than the disk-shaped section 52. On 
the outer peripheral surface of one end portion of the 
spindle portion 54 are provided projections 55, 56, which 
are arranged 1 80 degrees apart from each other around 
the center of the axis of the spindle portion 54. The pro- 
jections 55, 56 fit in slots in the other end face 21 B of 
the spool 21 when the spindle portion 54 of the spindle 

5 is fitted in the other end of the spool 21. In the other 
end of the spindle portion 54 are formed slots 57, 58. 
The spindle 5 is of the same shape and size as the spin- 
dle 3 with the exception that the disk-shaped section 32 
and the collar section 34 are connected because the 
gear section 33 is removed. 

The spindle 6, as shown in Figs. 11 and 12, is uni- 
tarily molded of, for instance, a resin, and comprises a 
small-diameter portion 61, a disk-shaped section 62, a 
disk-shaped collar section 63, and a spindle portion 64, 
which are arranged in the order of mention from one end 
side towards the other end side. The disk-shaped sec- 
tion 62 has a larger diameter than the small-diameter 
portion 61 and the spindle portion 64, and the collar sec- 


4 


7 


EP 0 852 184 A1 


8 


tion 63 has a larger diameter than the disk-shaped sec- 
tion 62. On the outer peripheral surface of one end of 
the spindle portion 64 are protrusively provided projec- 
tions 65, 66, which are arranged 1 50 degrees apart from 
each other around the center of the axis of the spindle s 
portion 64. The projections 65, 66 fit in the slots 26, 27 
of the other end face 22b of the spool 22 (Fig. 6) when 
the spindle portion 64 of the spindle 6 is fitted in the other 
end of the spool 22. In the other end of the spool portion 
64 are formed slots 67, 68. The disk-shaped section 60 io 
of the spindle 6 is a little smaller than the disk-shaped 
section 52 of the spindle 5 and the spindle portion 64 is 
of the same shape and size as the spindle portion 54 
with the projection 66 disposed 30 degrees closer to the 
projection 65 than is projection 56 to projection 55 of the 
spindle portion 54. 

The cover 7 is unitarily molded of, for instance, a 
resin, and comprises, as shown in Fig. 13, a first cylin- 
drical section 71, a second cylindrical section 72, and 
connecting sections 73, 74. The first cylindrical section 
71 and the second cylindrical section 72 are connected 
by the connecting sections 73, 74. The first cylindrical 
section 71 consists of an upper half section 75, a lower 
half section 76, and a connecting section 77; the lower 
half section 76 is rotatable on the center of the connect- 
ing section 77. In one end wall of the upper half section 

75 and the lower half section 76 are formed semi-circu- 
lar recesses 78, 79. A round hole is formed by the re- 
cesses 78, 79 when the lower half section 76 is closed. 
The round hole formed by the recesses 78, 79 is larger 
in diameter than the disk-shaped section 32 of the spin- 
dle 3 and smaller in diameter than the gear section 33. 
In the vicinity of one end of the upper half section 75 and 
the lower half section 76 are formed partition walls 80, 
81. In the partition walls 80, 81 are formed semi-circular 
recesses 82, 83. In the state that the lower half section 

76 is closed, a round hole is formed by the recesses 82, 
83. The round hole has a larger diameter than the gear 
section 33 of the spindle 3 and has a smaller diameter 
than the collar section 34. Between the one end wall of 
the upper half section 75 and the lower half section 76 
and the partition walls 80, 81 , a plurality of ribs 75A, 76A 
are protrusively provided on the inner peripheral surface 
of the upper half section 75 and the lower half section 
76. The projecting ends of the ribs 75A, 76A are flush 
with the end wall of the recesses 82, 83 formed in the 
partition walls 80, 81 . A space between the one end wall 
of the upper half section 75 and the lower half section 
76 and the partition walls 80, 81 is nearly equal to the 
width of the gear section 33, and the gear cover section 
covering the gear section 33 comprises the one end wall 
of the upper half section 75 and the lower half section 
76, the partition walls 80. 81 , and the ribs 75A, 76A. 

In the other end wall of the upper half section 75 
and the lower half section 76 are formed semi-circular 
recesses 84, 85; when the lower half section 76 is in a 
closed state, a round hole is formed by the recesses 84, 
85. The round hole made by the recesses 84, 85 is larger 


in diameter than the disk-shaped section 52 of the spin- 
dle 5 and smaller in diameter than the collar section 53. 

The second cylindrical section 72 consists of an up- 
per half section 86, a lower half section 87, and a con- 
necting section 88. The lower half section 87 is rotatable 
on the center of the connecting section 88. In one end 
wall of the upper half section 86 and the lower half sec- 
tion 87 are formed semi-circular recesses 89, 90. When 
the lower half section 87 is in a cbsed state, a round 
hole is formed by the recesses 89, 90. The round hole 
formed by the recesses 89, 90 has a larger diameter 
than the disk-shaped section of the spindle 4 and a 
smaller diameter than the gear section. In the vicinity of 
one end of the upper half section 86 and the lower half 
section 87 are formed partition walls 91, 92. In these 
partition walls 91 , 92 are formed semi-circular recesses 
93, 94. When the lower half section 87 is in a closed 
state, the round hole is formed by the recesses 93, 94. 
The round hole is larger in diameter than the gear sec- 
tion of the spindle 4 and smaller than the collar section. 
Between the one end wall of the upper half section 86 
and the lower half section 87 and the partition walls 91 , 
92, a plurality of ribs 86A, 87A are protrusively provided 
on the inner peripheral surface of the upper half section 
86 and the lower half section 87. The protruding ends 
of the ribs 86A, 87A are flush with the end walls of the 
recesses 93, 94 formed in the partition walls 91 , 92. A 
space between the one end wall of the upper half section 
86 and the lower half section 87 is nearly equal to the 
width of the gear section of the spindle 4, and the gear 
cover section covering the gear section of the spindle 4 
is formed of the one end walls of the upper half section 
86 and the lower half section 87, the partition walls 91, 
92, and the ribs 86A, 87 A. 

In the other end walls of the upper half section 86 
and the lower half section 87 are formed semi-circular 
recesses 95, 96. When the lower half section 87 is in a 
closed state, a round hole is formed by the recesses 95, 
96. The round hole formed by the recesses 95, 96 meas- 
ures larger in diameter than the disk-shaped section 62 
of the spindle 6, and smaller in diameter than the collar 
section 63, and further is smaller than the round hole 
formed by the recesses 78, 79, than the round hole 
formed by the recesses 84, 85, and than the round hole 
formed by the recesses 89, 90. 

On the other end (Fig. 2) of the first cylindrical sec- 
tion 71 is provided a locking member 101 for releasably 
locking the lower half section 76 with the upper half sec- 
tion 75. The locking member 101 comprises a projection 
102 protrusively provided on the other end face of the 
upper half section 75 and a locking section 103 protru- 
sively provided on the other end face of the lower half 
section 76. The locking section 103 is secured at the 
lower end to the other end face of the lower half section 
76, and the upper portion above it is bendable to this 
side of the paper in Fig. 2. When the projection 102 fits 
in the hole formed nearly at center, the projection 102 
engages with the locking section 103, thus locking the 
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lower half section 76 to the upper half section 75. On 
the one end face of the first cylindrical section 71 also 
there is provided a locking member similar to the locking 
member 101, that is, a locking member 101 is at both 
ends. 

Also shown in Fig. 2, provided on the other end of 
the second cylindrical section 72 is a locking member 
105 lor releasably locking the lower half section 87 to 
the upper half section 86. The locking member 105 con- 
sists of a projection 1 06 protrusively provided on the oth- 
er end face of the upper half section 86, and a locking 
member 107 protrusively provided on the other end face 
of the lower half section 87. The locking section 107 is 
secured at the lower end to the other end face of the 
lower half section 87, and the upper portion above it is 
bendable to this side of the paper in Fig. 2. When the 
projection 1 06 fits in the hole formed nearly at the center, 
the projection 106 is engaged with the locking section 
107, thus locking the lower half section 87 to the upper 
half section 86. On the one, or opposite, end face of the 
second cylindrical section 72 there is also a locking 
member similar to the locking member 105. 

The ink ribbon cartridge mounted with the spools 
21, 22 of the ink ribbon 2 and with the spindles 3 to 6 
inserted in the spools is as shown in Fig. 3 when mount- 
ed to the cover 7. That is, the axial movement of the 
spool 21 is restricted by contact between the collar sec- 
tion 34 of the spindle 3 and the partition walls 80, 81 of 
the upper half section 75 and the lower half section 76 
of the first cylindrical section 71 , and also by contact be- 
tween the collar section 53 of the spindle 5 and the other 
end walls of the upper half section 75 and the lower half 
section 76 of the first cylindrical section 71. The axial 
movement of the spool 22 is restricted by contact be- 
tween the collar section of the spindle 4 and the partition 
walls 91, 92 of the upper half section 86 and the lower 
half section 87 of the second cylindrical section 72. The 
spool 22 and the spindles 4, 6 make up a take-up spindle 
for taking up the sheet 23, and the spool 21 and the spin- 
dles 3, 5 make up a feed spindle for feeding the sheet 23. 

To replace a used ink ribbon 2, first the cover 7 is 
opened as shown in Fig. 3, the used ink ribbon 2 is taken 
out, the spindles 3 to 6 are removed from the spools 21 
and 22 of the ink ribbon 2, and then the spindles 3 to 6 
are installed to the spools 21 , 22 of the replacement ink 
ribbon 2. That is, the spindle portion 35 of the spindle 3 
is fitted in one end of the spool 21 , the spindle portion 
54 of the spindle 5 is fitted in the other end of the spool 
21, the spindle portion of the spindle 4 is fitted in one 
end of the spool 22, and the spindle portion 64 of the 
spindle 6 is fitted in the other end of the spool 22. At this 
time, as shown in Fig. 12, the projections 65 and 66 of 
the spindle 6 are 150 degrees apart from each other 
around the axis of the spindle portion 64. Also, as shown 
in Fig. 6, since the slots 26 and 27 in the other end face 
22b of the spool 22 are arranged 1 50 degrees apart from 
each other around the center of the axis of the spool 22, 
the spindle portion 64 of the spindle 6 can be fitted only 


in the other end of the spool 22. That is, when the spindle 
portion 64 of the spindle 6 is fitted in one end or the other 
end of the spool 21 or in one end of the spool 22, the 
projection 65 comes into contact with the end face of the 
s spool 21 or the spool 22 and can not be inserted any 
further. Further, when the spindle sections 37, 54 of the 
spindles 3 to 5 are fitted in the other end of the spool 
22, the projections 36, 55 or the projections 37, 56 con- 
tact the end face of the spool 22, and thereafter can not 
10 be inserted any further. Consequently, the inserting po- 
sition of the spindle 6 will be determined unequivocally. 
It is possible to identify the spindle 6 from among the 
four spindles 3 to 6 according to the angle of the projec- 
tions 65, 66, but this identification can be done as well 
15 by using a different color for the spindle 6 from other 
spindles 3 to 5. 

Also when the ink ribbon 2 is mounted in the cover 
7, the spindle 6 will be set on the other end side of the 
second cylindrical section 72 because the round hole in 
20 the other end wall of the second cylindrical section 72 
is smaller than the round hole in either end wall of the 
first cylindrical section 71 and the round hole in one end 
wall of the second cylindrical section 72 and therefore 
only the disk-shaped section 62 of the spindle 6 can be 
2S loosely fitted in the round hole. That is, when the spin- 
dles 3 to 5 are positioned on the other end side of the 
second cylindrical section 72, the round hole formed by 
the recesses 95, 96 of the upper half section 86 and the 
lower half section 87 of the second cylindrical section 
30 72 is smaller in diameter than the disk-shaped section 
32 of the spindle 3 and the disk-shaped section 52 of 
the spindle 5, the lower half section 87 can not be en- 
gaged with the upper half section 86, and accordingly 
the cover 7 can not be closed. Consequently, with the 
35 ink ribbon 2 set in the cover 7, the other end of the spool 
22 is positioned on the other end side of the second cy- 
lindrical section 72, and accordingly the ink ribbon 2 can 
be set in proper mounting and winding directions. 

The spindles 3 to 5 can be fitted in both ends of the 
40 spool 21 and in one end of the spool 22. If, however, the 
spindles 3 and 4 are inserted, for example, in both ends 
of the spool 21 , the spool 21 becomes longer by the 
same amount as the width of the gear section 33 than 
the spool in both ends of which the spindles 3 and 5 are 
45 fitted; therefore the lower half section 76 of the first cy- 
lindrical section 71 can not be engaged with the upper 
half section 75. That is, let us suppose that when the 
disk-shaped section of the spindle 4 is fitted in the re- 
cess 84 in the other end wall of the upper half section 
so 75 of the first cylindrical section 71 , the collar section 34 
of the spindle 3 is positioned between one end wall of 
the upper half section 75 and the partition wall 80. In this 
position the ribs 75A are provided and the ribs 76A are 
provided on the lower half section 76 side; therefore 
55 when the lower half section 76 is engaged with the upper 
half section 75, the inside diameter of the gear cover 
section comprising the one end wall of the upper half 
section 75 of the first cylindrical section 71 , the partition 
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wall 80, the ribs 75A and the ribs 76A are smaller than 
the diameter of the collar section 34 of the spindle 3. 
Therefore when the collar section 34 of the spindle 3 is 
disposed between the one end wall of the upper half 
section 75 and the partition wall 80, the cover 7 can not s 
be closed. 

Also, let us suppose that when the collar section 34 
of the spindle 3 is held in contact with the partition wall 
80 of the upper half section 75 of the first cylindrical sec- 
tion 71 , the gear section of the spindle 4 is positioned in io 
the recess 84 in the other end wall of the upper half sec- 
tion 75 of the first cylindrical section 71, and the round 
hole formed by the recess 84 of the upper half section 
75 and the recess 85 of the lower half section 76 is small- 
er in diameter than the gear section of the spindle 4 and 1$ 
therefore the lower half section 76 of the first cylindrical 
section 71 can not be engaged with the upper half sec- 
tion 75, and therefore the cover 7 can not be closed. 

Furthermore, for instance when the spindle 5 is fit- 
ted in one end of the spool 21 and then the spindle 3 in 20 
the other end of the spool 21, the collar section 53 of 
the spindle 5 will be positioned in the gear cover section 
on one end of the first cylindrical section 71. Conse- 
quently it becomes impossible to engage the lower half 
section 76 of the first cylindrical section 71 with the up- 25 
per half section 75 as in the case the spindles 3, 4 are 
fitted in the both ends of the spool 21 , and accordingly 
the cover 7 can not be closed. 

Next, the recording apparatus of the invention using 
the above-described ink ribbon cartridge will be ex- 30 
plained. 

Fig. 14 is a perspective view showing the outside 
appearance of a facsimile machine equipped with the 
recording apparatus of the invention, in which the fac- 
simile machine 110 has a casing body 111 and a cover 35 
112 rotatably attached to the casing body 1 1 1 . 1 n the cas- 
ing body 111 are mounted a control unit 113 having a 
plurality of key switches and a liquid-crystal display unit, 
and a document table 114 for mounting documents to 
be sent or for receiving documents. On the cover 112 
are fitted an unlocking button 1 1 5 for unlocking the cover 
112 from the casing body 111, and a recording paper 
holding section 116 for holding the recording paper. 

Fig. 1 5 is a schematic sectional view of the facsimile 
machine 1 10 cut long the direction of depth at a midpoint 
of the direction of width of the facsimile machine 110. 
The sheet 23, of the ink ribbon 2, fed between the spool 
22 on the take-up side and the spool 21 on the feed side 
is guided between a guide spindle 11 7 and a guide body 
118, being pinched in between a recording head 119 and 
a press roller 120. The recording paper 121 in the re- 
cording paper holding section 116 is guided by a take- 
up roller 122 and a discharge rollers 123, 124 and 
pinched in between the recording head 119 and the 
press roller 120. Between the recording head 119 and 
the press roller 120 the ink layer 23A of the sheet 23 is 
in contact with the print surface of the recording paper 
121. 


Fig. 1 6 is a side view of a frame built in the facsimile 
machine 110. On one end of a lower frame 1 25, secured 
in the interior of the casing body 111. an upper frame 
126 is rotatably connected by a pin 127. The cover 112 
is secured on the upper frame 126. The lower frame 125 
and the upper frame 126 are arranged in the vicinity of 
the left side wall when viewed from the front of the fac- 
simile machine 110, that is, from the control unit 113 
side. A lower frame and an upper frame of a similar type 
are also arranged in the vicinity of the right side wall. 
The lower frame located in the vicinity of the right side 
wall is hereinafter called, when necessary, the "right low- 
er frame", while the upper frame located in the vicinity 
of the right side wall is hereinafter called, when neces- 
sary, the "right upper frame." The lower frame 125 is fit- 
ted with an approximately U-shaped take-up spindle 
support section 128 for supporting the small-diameter 
portion 61 of the spindle 6 of the ink ribbon cartridge 1 , 
and an approximately U-shaped feed spindle support 

129 for supporting the small-diameter portion 51 of the 
spindle 5 of the ink ribbon cartridge 1. The right lower 
frame is also fitted with a take-up spindle support section 
and a feed spindle support similar to the take-up spindle 
support section 128 and the feed spindle support 129. 
The take-up spindle support section supports the small- 
diameter portion of the spindle 4 of the ink ribbon car- 
tridge 1 , while the feed spindle support supports the 
small-diameter portion 31 of the spindle 3 of the ink rib- 
bon cartridge 1 . 

A lock lever 1 30 is rotatably connected to the other 
end of the upper frame 126 by a pin 131, as shown in 
detail in Fig. 17. The lock lever 130 is pressed by a 
spring (not shown) in the direction of the arrow A in Fig. 
17. A lock pin 132, secured on the lower frame 125, fits 
in an engaging recess 1 30A of the lock lever 1 30, there- 
by preventing rotation of the upper frame 126 around 
the pin 1 27. A retaining member 1 33 is protrusively pro- 
vided as one body on the forward end of the lock lever 

1 30 and a forward end face 1 33A of the retaining mem- 
ber 1 33 is in contact with the outer peripheral surface of 
the small-diameter portion 61. The forward end face 
1 33A of the retaining member 1 33 meets at right angles 
the line segment B between the center of the pin 1 31 
and the center of the small-diameter portion 61 . On the 
right lower frame also a lock pin similar to the lock pin 
1 32 is fined. Furthermore on the right upper frame a lock 
lever is provided. This lock lever is not fitted with the 
retaining member 133. 

If the unlocking button 115 is depressed by the user 
when the cover 112 is in a closed state, the lock lever 
130 is turned in the opposite direction of the arrow A 
against the spring force by an interlock mechanism not 
shown, coming to a position indicated by an imaginary 
line in Fig. 17. Thus the lock pin 132 is disengaged from 
the engaging recess 1 30A, allowing the upper frame 
1 26 to rotate on the center of the pin 1 27. Therefore, the 
user can open the cover 112. When the ink ribbon car- 
tridge 1 is installed in the casing body 111 with the cover 
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112 opened by the user, the retaining member 133 is 
not present in the vicinity of the take-up spindle support 
section 128. The mounting operation, therefore, can 
easily be performed. That is, the lock lever 130 moves 
far away from the take-up spindle support section 128 
with the rotation of the upper frame 126, allowing easy 
mounting of the small-diameter portion 61 of the spindle 
6 on the take-up spindle support section 128. 

When the user closes the cover 112, the inclined 
surface 130B of the forward end of the lock lever 130 
contacts the lock pin 1 32, and accordingly after the lock 
lever 1 30 has turned in the opposite direction of the ar- 
row A against the spring force, the lock pin 132 fits in 
the engaging recess 1 30A, then returning to the position 
indicated by a solid line in Fig. 17. In this position, since 
the small-diameter portion 61 of the spindle 6 is pinched 
between the take-up spindle support section 128 and 
the forward end face 1 33A of the retaining member 1 33, 
the spindle 6 will not be moved upward by the tension 
of the sheet 23 and accordingly the sheet 23 can be ef- 
fectively prevented from creasing. There may be a small 
clearance between the small -diameter portion 61 of the 
spindle 6 and the forward end face 1 33A of the retaining 
member 1 33 on the condition that the sheet 23 will never 
crease. Because the spindle 4 is prevented to some ex- 
tent from rising by the engagement of the gear section, 
it is possible to effectively prevent the rise of the take- 
up spindle simply by retaining the small-diameter por- 
tion 61 of the spindle 6 by means of the retaining mem- 
ber 1 33. That is, because the gear section of the spindle 
4 is in mesh with the gear of a driving mechanism for 
turning the take-up spindle through the spindle 4, the 
spindle rise can be checked to some extent by this gear 
mesh. Also, as the forward end face 1 33A of the retain- 
ing member 1 33 intersects at right angles the line seg- 
ment B which connects the center of the pin 1 31 with 
the center of the small-diameter portion 61 of the spindle 
6, the force that the lock lever 1 30 receives with a force 
which acts to raise the spindle portion 61 of the spindle 
6 is directed towards the pin 131 , and the lock lever 130 
will not rotate in the opposite direction of the arrow A 
against the spring force. 

It is to be noted that, in the aforesaid embodiments, 
the recording apparatus of the invention is used in the 
facsimile machine but is not limited thereto, and the re- 
cording apparatus is usable in a printer, a copying ap- 
paratus, or an apparatus having a plurality of these func- 
tions. 


Claims 

1. A recording apparatus, comprising: 

a replaceable ink ribbon cartridge (1 ) which has 
an ink ribbon (23) wound on a take-up spindle 
(4, 6) and a feed spindle (3, 5); 
a take-up spindle support section (128) for ro- 


tatably supporting the take-up spindle (4, 6) 
when the ink ribbon cartridge (1 ) is mounted in 
a specific position; 

a displaceable retaining member (133) mova- 
5 ble between a first position for holding said 

take-up spindle (4, 6) between the take-up 
spindle support section (1 28) and the retaining 
member (133) to restrict the displacement of 
the take-up spindle (4, 6) and a second position 
10 for permitting removal of the take-up spindle (4, 

6) from the take-up spindle support section 
(128). 

2. The recording apparatus according to claim 1, 
1 s wherein the take-up spindle (4, 6) has a gear formed 

on one axial end; and 

said retaining member (133), when in the first 
position, restricts the displacement of the other 
20 axial end section of the take-up spindle (4, 6). 

3. The recording apparatus according to claim 2, 
wherein the take-up spindle (4, 6) comprises a 
spool (22) wound with the ink ribbon (23) and two 

2S spindles (4, 6), a spindle fitted in each end of the 
spool (22), said gear is formed on one spindle (4) 
of the two spindles; and 

the retaining member (133) restricts the dis- 
30 placement of the other spindle of the two spin- 

dles (4. 6) when in the first position. 

4. The recording apparatus according to one of claims 
1 to 3, wherein a casing for housing the ink ribbon 

35 cartridge (1) has a casing body (111) in which the 
ink ribbon cartridge (1) is mounted, and a cover 
(112) which is openably mounted to the casing body 

(111) and permits placement of the ink ribbon car- 
tridge (1 ) into the casing body (111) when the cover 

40 (1 1 2) is in an opened position, the retaining member 

(133) is mounted on a lock lever (130) for locking 
the cover to the casing body (111) when the cover 

(112) is in a closed position, 

the lock lever (1 30) preferably is rotatably mounted 
45 to said cover (112), and an opposite surface of the 
retaining member (133) in relation to the take-up 
spindle (4, 6) intersects at right angles a line seg- 
ment connecting a center of rotation of the lock lever 
(1 30) with a center of rotation of the take-up spindle 
50 (4,6). 

5. A printing apparatus, comprising: 

a replaceable ink ribbon cartridge (1) having: 

55 

a cartridge case having a first cylindrical 
section (71 ) and a second cylindrical sec- 
tion (72); 
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a first spool (22) rotatably mounted in the 

first cylindrical section (72); 

a second spool (21) rotatably mounted in 

the second cylindrical section (71); and 

an ink ribbon (23) extending between the s 

first spool (22) and the second spool (21 ); 

a frame having a pair of side sections, each side 
section comprising a lower frame (125) having 
a pair of spool support sections (1 28, 1 29), for io 
receiving an end of the first spool (22) and an 
end of the second spool (21) respectively, and 
an upper frame (1 26) pivotally mounted to the 
lower frame (125); and 

a lock lever (1 30) pivotally mounted to the up- is 
per frame (126) of one side section, the lock 
lever (130) pivotal between a first position for 
holding the first spool (22) between a first sup- 
port section (1 28) of the pair of support sections 
and the lock lever (130) and a second position 20 
separating the lock lever (130) from the first 
spool (22). 

The printing apparatus according to claim 5, where- 
in each of the first spool (22) and the second spool 2s 
(21 ) comprises: 

a hollow tube; 

a first spindle (4, 6) mounted to one end of the 
hollow tube; and 30 
a second spindle (3, 5) mounted to the opposite 
end of the hollow tube. 


low tube, a third spindle (4) mounted to one end 
of the second hollow tube and a fourth spindle 
(6) mounted to the other end of the second hol- 
low tube, the first (3) and third spindles (4) in- 
cluding a peripheral gear (33) for applying ro- 
tation to the first spool (21) and second spool 
(22) respectively when the first spool (21) is ro- 
tatably mounted in the first cylindrical section 
(71) and the second spool (22) is rotatably 
mounted in the second cylindrical section (72). 

10. The print cartridge as claimed in claim 9, wherein 
each of the first cylindrical section (71 ) and the sec- 
ond cylindrical section (72) comprises: 

a fixed half cylindrical section (75, 86); 
a movable half cylindrical section (76, 87); 
a connecting member (77, 88) along one edge 
of each of the fixed halt cylindrical section (75, 
86) and movable cylindrical half section (76, 87) 
to connect the sections; and 
locking means (101, 105) to lock the movable 
cylindrical half section (76, B7) to the fixed cy- 
lindrical half section (75, 86). 

11. The print cartridge according to claim 9 or 10, 
wherein the first cylindrical section (71 ) and the sec- 
ond cylindrical section (72) have round openings in 
each axial end, each spindle (3-6) preferably has 
an axially extending disk-shaped part (32, 52, 62) 
for mounting in a corresponding axial hole in an ap- 
propriate cylindrical section, 


7. The printing apparatus according to claim 6, where- 
in the lock lever (130) holds the first spindle (6) of 35 
the first spool (22) when in the first position. 

8. The printing apparatus according to claim 6 or 7, 
wherein the second spindle (4) of the first spool (22) 
has a gear for imparting drive rotation to the first 40 
spool (22), the lock lever (130) engaging the first 
spindle (6) and the gear when imparting drive rota- 
tion preferably prevents the ends of the ink cartridge 
from rising from the support sections receiving the 
ends of the first spool (22). 45 

9. A print cartridge for a printing device, comprising 


the first (3) and third (4) spindles perferably 
have the peripheral gear (33) between the disk- 
shaped part (32) and a collar section (34) abut- 
ting the end ol the hollow tube and the second 
(5) and fourth (6) spindles have a small diame- 
ter section (51, 61) axially extending from the 
disk-shaped part (52, 62). 


a case body having a first cylindrical section 
(71), a second cylindrical section (72), and a so 
connecting portion (73, 74) connecting the first 
cylindrical section (71 ) and the second cylindri- 
cal sections (72); 

a first spool (21) comprising a first hollow tube, 

a first spindle (3) mounted to one end of the first ss 

hollow tube and a second spindle (5) mounted 

to the opposite end of the hollow tube; 

a second spool (22) comprising a second hol- 
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